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space vehicle programs, have been extremely successful 
in improving the quality and realism of hardware trials. 
Single versus tri-axial vibration research is also in 
progress, with a similar objective of test realism enhance- 
ment. In addition, use of the Environmental Test Effective- 
ness Assessment (ETEA) process has helped to identify 
those tests which most effectively isolate hardware de- 
fects. In an effort to streamline the development of re- 
quirements, JPL has recently begun to establish a “2- 
sigma” generic environmental envelope. In the future, 
such an envelope could allow “off-the-shelf” hardware to 
be flown on a number of standard launch vehicles. In a 
related study, the Accurate, Cost Effective Qualification 
(ACEQ) program has been developed to correlate system 
requirements with failure modes, and then assess the 
effectiveness of test, analysis and process control in iden- 
tifying these modes. (DTE: Criteria and Standards, Shock 
and Vibration, Test Tailoring; PR: Reliability Achieve- 
ment) 

Liu, B.Y.H., Isolation Ratio and Particle Performance Mea- 
surement of a SMIF System, V.40, No. 6, p. 23,1997. This 
paper discusses the performance evaluation of a SMIF 
(Standard Mechanical Interface) system. A two-chamber 
experimental system is used with one chamber providing 
the test atmosphere of the cleanroom and the other provid- 
ing the test atmosphere of the minienvironment. The 
cleanroom atmosphere can be varied by adjusting the 
amount of particles injected into the chamber. Particle 
concentration ranges from 1,000/ft? to 10 million/ft? can 
be created in the chamber to simulate different cleanroom 
conditions. The atmosphere of the second chamber is 
maintained at Class 1 or better equivalent by means of a 
self-powered ultra-low penetration air (ULPA) filter 
blower unit. By means of this system, the ability of the 
SMIF system to isolate the contaminants in the cleanroom 
atmosphere from the minienvironment atmosphere was 
measured. In addition, the particles added to the wafer 
during wafer cassette handling by the SMIF-Arm were 
also measured by a wafer scanner. (CC: Clean Facility 
Design/Materials, Clean Facility Operation/Procedures) 
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Man, K.F., Instrument Design for Sub-PPB Oxygenated 
Contaminants Detection in Semiconductor Processing, V. 
40, No.4, p. 17, 1997. This paper describes a technique for 


measuring trace quantities of oxygen and moisture con- 
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taminants present in a semiconductor and/or containerless 
processing environment. Monatomic negative oxygen ions, 
O-, formed by electron dissociative attachment through 
interaction with the molecular oxygen and water, are 
measured to infer the presence of the contaminants. This 
technique exploits the fact that the cross section for the 
reaction is greatly enhanced at the resonant energy. The 
device built to demonstrate this technique combines a 
smail gridded electron ionizer with a conventional mass 
spectrometer. The concentrations of oxygen have been 
measured using the method of standard additions by 
diluting O in N>. The lowest detection limit obtained was 
1.2 kHz (O° count rate) at a concentration of 10°"°, 
corresponding to 0.1 ppb. Sensitivity calculations for 
detecting moisture, and electron and ion trajectory mod- 
eling using the SIMION program are presented. The 
detection of trace quantities of water vapor was attempted. 
The difficulties with handling water in the experiments are 
also described. (CC: Clean Facility Operation/Proce- 
dures, Identification, Measurement, and Monitoring) 


Montgomery, D.C., Statistical Monitoring Techniques for 
Contamination Data, V.40, No. 2, p. 23, 1997. Monitoring 
of particle contamination by statistically based methods is 
used extensively in semiconductor manufacturing. Often 
Shewhart-type charts are used for this purpose. These 
charts suffer from some potential disadvantages in this 
application environment. Specifically, they are slow to 
detect shifts or changes in the level of particle contamina- 
tion and, in some situations, the underlying statistical 
assumptions of the charts are inappropriate for contami- 
nation data. The use of cumulative sum and exponentially 
weighted moving average control charts for monitoring 
particle contamination are suggested. The advantages of 
these charts for the types of particle contamination data 
typically encountered in semiconductor manufacturing 
are discussed and illustrated with examples. (CC: Criteria 
and Standards, Identification, Measurement, and Moni- 
toring) 
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Newell, J.M., Test Philosophies for the New Millennium, V. 
40, No. 3, p. 22, 1997. (Abstract—see Larson, T.W.) 


Nitta, T., N2 Tunnel Wafer Transport System, V. 40, No. 1, 
p. 23, 1997. (Abstract—see Toda, M.) 
O 


Ohmi, T., N, Tunnel Wafer Transport System, V. 40, No. 1, 
p. 23, 1997. (Abstract—see Toda, M.) 
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Pillion, J., In-Line Moisture Monitoring in Semiconductor 
Process Gases by a Reactive-Metal-Coated Quartz Crys- 
tal Microbalance, V. 40, No. 2, p. 43, 1997. (Abstract— 
see Wei, J.) 
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Rajavelu, G., Statistical Monitoring Techniques for Con- 
tamination Data, V. 40, No. 2, p. 23, 1997. (Abstract—see 
Montgomery, D.C.) 


Robbins, D., Characterizing the Commercial Avionics Ther- 
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mal Environment for Field Reliability Assessment, V. 40, 
No. 4, p. 22, 1997. (Abstract—see Cluff, K.D.) 


Runger, G.C., Statistical Monitoring Techniques for Con- 
tamination Data, V. 40, No. 2, p. 23, 1997. (Abstract—see 
Montgomery, D.C.) 
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Saito, Y., N. Tunnel Wafer Transport System, V. 40, No. 1, 
p. 23, 1997. (Abstract—see Toda, M.) 


Skoufis, J., Low-Contamination Fabric Tapes for Disk Pol- 
ishing, Texturing, and Buffing, V. 40, No. 3, p. 28, 1997. 
Fabric tapes are used in many areas of magnetic media 
(thin-film disk) preparation in the data storage industry: 
polishing, texturing, and lube buffing. Tapes are more 
commonly used than pads for such applications, partly 
because the continuous supply of new tape during opera- 
tion provides improved uniformity compared to the inher- 
ent discontinuities involved in pad conditioning/use/con- 
ditioning/use. An important quality issue (in addition to 
reproducibility, uniformity, and planarity) is contamina- 
tion control. Contamination by particles will be even more 
important as slider flying heights are reduced. Molecular 
contaminants are also important because some species 
can lead to the loss of lubricant on areas of the disk. Ionic 
species adsorb water preferentially from the air and thus 
can accelerate corrosion. Steps taken to minimize fabric 
contamination include careful selection of starting mate- 
rials, control of the processing environment and process- 
ing variables, and cleaning the fabrics before they are 
made into tapes. New tape materials are likely to give new 
operating options, as well as new quality control prob- 
lems, and some of these are discussed. (CC: Clean Facility 
Operation/Procedures, Sources and Effects) 


Smallwood, D.O., Characterizing Electrodynamic Shakers 
as a Two-Port Network, V. 40, No. 5, p. 27, 1997. An 
electrodynamic shaker is modeled as a mixed electrical/ 
mechanical system with an experimentally derived two- 
port network characterization. The model characterizes 
the shaker in a manner that the performance of the shaker 
with a mounted load (test item and fixture) can be pre- 
dicted. The characterization depends on the measure- 
ments of shaker input voltage and current, and on the 
acceleration of the shaker armature with several mounted 
loads. The force into the load is also required and can be 
measured directly or inferred from the load apparent 
mass. (DTE: Shock and Vibration) 


Steinwolf, A., Shaker Simulation of Random Vibration with 


a High Kurtosis Value, V. 40, No. 3, p. 33, 1997. This 
paper presents a vibration test technique for extending the 
tails of amplitude probability distribution beyond the 
Gaussian values as is characteristic for vibration of 
ground vehicles on a rough road or terrain. The method 
proposed uses the commonly accepted approach of apply- 
ing pseudorandom excitation in the form of a Fourier 
expansion. The procedure described in this paper can be 
implemented by updating currently available digital vi- 
bration controllers. The solution for amplitude domain 
fitting is based on an analytical expression derived for the 
kurtosis parameter of the polyharmonic process in terms 
of amplitudes and phase angles for any number of har- 
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monic components. The results of theoretical analysis are 
embodied in software subjected to verification in com- 
puter and experimental tests. Even with additional kurto- 
sis control, the closeness of the generated and desired 
spectra is the same as for the Gaussian simulation of 
power spectral density. Hence, this new technique for 
amplitude domain matching is not accompanied by the 
deterioration of ordinary test capabilities in the frequency 
domain. (DTE: Automotive Transportation, Criteria and 
Standards, Shock and Vibration, Test Tailoring) 
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Tanner, C.S., Lessons Learned in Predicting Launch Ve- 


hicle Vibroacoustic Environments, V. 40, No. 2, p. 38, 
1997. Lessons learned in predicting the vibroacoustic 
environments for launch vehicles are reviewed. Elements 
cover prediction methods, ground test experiences, use of 
flight data in extrapolating environments, and flight data 
results for DoD launch vehicle systems. (DTE: Acoustics, 
Shock and Vibration, Test Tailoring) 


Tannous, A.G., Computational Modeling of Airflow in a 


Minienvironment, V. 40, No. 1, p. 29, 1997. This paper 
describes the use of a CFD (computational fluid dynam- 
ics) code, for the design and optimization processes of a 
minienvironment, mounted on a wafer process tool. The 
three-dimensional code predicts the air velocity field and 
pressure distribution based on a finite volume approach. 
The geometric model consists of the minienvironment, the 
tool surface, and the integrated I/O indexer interfaces. 
The airflow in the minienvironment (with a conceptual 
design configuration) was simulated. The results prompted 
a design change. The new design has a desirable airflow 
for more effective minienvironment performance. Par- 
ticular attention was paid to air recirculation zones that 
could potentially trap particles generated during the 
process and to maintaining a positive differential pres- 
sure to prevent cross-contamination. CFD was shown to 
be an important step in the design process. (CC: Clean 
Facility Design/Materials, Modeling and Simulation) 


Toda, M., N> Tunnel Wafer Transport System, V. 40, No. 1, 


p. 23, 1997. This paper describes a wafer transport system 
developed for application to the next generation of ULSI 
manufacturing processes. Various types of wafers rang- 
ing from 8 in. to 12 in. are floated on a gas film to be 
transported through an ultraclean N> gas environment 
with no solid contact. A sensor controls the movement of 
the transported wafer precisely and rapidly. It instantly 
detects and recognizes the configuration of the wafer and 
lets the wafer stop, facing in the right direction. In this 
ultraclean N> gas environment, the wafer surface is free 
from particle contamination and growth of native oxide. 
Furthermore, moving the electrostatic clamping device 
on the track, and the jet flow of ultraclean N2 gas against 
the track, allows self-cleaning of the wafer transport 
track. (CC: Clean Facility Design/Materials, Clean Facil- 
ity Operation/Procedures) 
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Umeda, M., N, Tunnel Wafer Transport System, V. 40, No. 


1, p. 23, 1997. (Abstract—see Toda, M.) 
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Wang, H-C., Minimum Sampling Time/Volume for Liquide- 
Borne Particle Counters, V. 40, No. 6, p. 29, 1997. 
(Abstract—see Xu, M.) 


Warner, T.L., Toward Classification of Particle Properties 
Using Light Scattering Techniques, V. 40, No. 3, p. 15, 
1997. The success of the semiconductor industry’s quest 
for contamination-free manufacturing depends heavily on 
the continued evolution of wafer scanners and other 
analytical instruments. The ability to characterize {rather 
than simply detect) a contaminant particle on a surface 
using light scattering techniques would be utilized by 
future instruments. The research described in this article 
provides a fundamental knowledge base necessary for 
particle characterization using laser-based light scatter- 
ing. An algorithm to provide some discrimination of both 
particle size and composition was developed and demon- 
strated. (CC: Identification, Measurement, and Monitor- 
ing) 

Wei, J., In-Line Moisture Monitoring in Semiconductor 
Process Gases by a Reactive-Metal-Coated Quartz Crys- 
tal Microbalance, V. 40, No. 2, p. 43, 1997. A new in-line 
sensor for trace moisture monitoring has been developed 
based on a piezoelectric quartz crystal microbalance 
(QCM) coated with a reactive metal thin film. The prop- 
erties of the metal coating and QCM allow the sensor to 
have fast response and fast recovery to moisture in the 
process gas stream. The properties of the metal-coated 
QCM also allow the sensor to be compact so it can be in- 
line in the gas distribution system and readily integrated 
into the process tools. This paper presents the principle of 
moisture detection using this technology. The experimen- 
tal results of accuracy, limit of detection (< 1 ppb), and 
error analysis of this sensor in parallel with atmospheric 
pressure ionization mass spectrometry (APIMS) are pre- 
sented. The experimental setup and procedures are de- 
scribed. The effect of an upstream gas purifier on its rate 
of response was also studied and the results are presented 
and discussed. The applications of this technology in 
semiconductor processing are briefly mentioned. (CC: 
Clean Facility Operation/Procedures, Identification, Mea- 
surement, and Monitoring) 


Williams, B.W., Multi-Resolution Processing for Random 
Vibration Control, V. 40, No. 1, p. 35, 1997. (Abstract— 
see Karshenas, A.M.) 


Worth, D.B., A Method for Implementing Force-Limited 
Vibration Control, V. 40, No. 4, p. 34, 1997. NASA/ 
Goddard Space Flight Center (NASA/GSFC) has imple- 
mented force-limited vibration control on a controller 
which can only accept ore profile. The method uses a 
personal computer-based digital signal processing board 
to convert force and/or moment signals into what appears 
to be an acceleration signal to the controller. This tech- 
nique allows test centers with older controllers to use the 
latest force-limited control techniques for random vibra- 
tion testing. The paper describes the method, hardware, 
and test procedures used. An example from a test per- 
formed at NASA/GSFC is used as a guide. (DTE: Shock 
and Vibration, Test Tailoring) 
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Xu, M., Minimum Sampling Time/Volume for Liquide- 


Borne Particle Counters, V. 40, No. 6, p. 29, 1997. A 
particle counter is an instrument that measures particles 
in all the fluid passing through its sensor, and a particle 
monitor measures particles only in a portion of the fluid. 
For liquid with an ultralow particle concentration, par- 
ticles may not disperse uniformly in the liquid. Therefore, 
the concentrations may vary significantly from measure- 
ment to measurement if the sample volume is not large 
enough. To achieve the same precision, a minimum sam- 
pling time or minimum sample volume for a particle 
instrument needs to be specified. A Poisson distribution 
was used to describe the distribution of particle counts. 
Testing included a series of particle concentration mea- 
surements. (CC: Identification, Measurement, and Moni- 
toring) 
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Yagai, M., N, Tunnel Wafer Transport System, V. 40, No. 1, 


p. 23, 1997. (Abstract—see Toda, M.) 


Yoo, S-H., Isolation Ratio and Particle Performance Mea- 


surement of a SMIF System, V. 40, No. 6, p. 23,1997. 
(Abstract—see Liu, B.Y.H.) ® 
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